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[no6anbHe noteminHA (1) - migBUIleHHS TeMnepaTypy 3eMJli BiJHOCHO
CepAHbO3BAXXEHOI  TeMIlepaTypu 3a  NeBHUM  mnepioa.  HarpiBaHHA
CYNpPOBOKYETbCS He TiJIbKM iHTeHCU(iKallielo COHAYHOI pafialuii, aje u 1ie
3aJIEXKUTh BiJ| BIJIMBY HABKOJIMIIHIX TEXHOreHHUX PAKTOPiB (MacCUBHI BUKUAU
CO2, HenoUibHe BHUKOPUCTAHHA KOPHUCHHUX KOMNAJHWH, 3a0pyJHEHHs Ta
3HMILEHHS BOAOMM, JiciB Ta iHllIe). CyyacHe r7100abHe NOTEMJIIHHSA OB I3YI0Th
3 NIApHUKOBUM e(EKTOM i [le NPU3BOAUTH 10 3MiHU KJIiMaTy yCi€l NJIaHEeTH.
Jlesiki ra3u Ta aepo30Jii B mapax aTMochepy NMepelKoAKaloTh BUXOY Tellya B
KOCMIYHIiX MpOCTip.

[lapHukoBUl edeKT - Ile HOpMaJibHe NpPUPOAHE sBHILle. Ase micd
MPOMUCJIOBOI peBoJitOLil 3 cepeguHU XIX CT. yepe3 cnaJiloBaHHA BUKOIHOTO
NaJiuBa KOHLIEHTpallis IapHUKOBUX rasiB B aTMocdepi novasa pisko 3poCTaTH.
Jlo peyoBMH 110 CIIPUYMHSAThL 3HA4YHi 3HauyHe 36iabieHHs ['Il BigHocaTh CO2 ,
N20 , Boasiny napy, CHs Ta aepo3oJii pisHux pedoBUH B aTMocdepi (U1, caxka Ta
iHm). BapTo BiAMITUTH, 10 HaWbinbIKMK BkAaA B ['Il BHOCUTH came BoOjsiHA
napa sika Ipu NOCTiKHHOMY 36iJibllIEHHI TeMIlepaTypU MOBEPXHiI NPUBOAUTD [10
e OiJbll 3HAYHOrO NOTEIUIIHHA (32 MeXaHi3MOM MNpSIMOTO HE3BOPOTHOIO
CTUMYJIFOBaHHS).

COz2 , N20 , CHs B aTtmocdepi MOXKYyTb MaTH K NPUPOAHI [pKepesia Tak i
aHTponoreHHi /mkepesa. Came 3i 30i/blIeHHSIM HaceJeHHS Ta HOro
rinepTpopoBaHOTO  TEXHOJIOTIYHOTO TMOMNWUTYy NOB'SI3yIOTb  30iJIbIIEHHS

NnapHUKOBUX rasis ta I'[l.



[lapHUKOBI ra3u B MOBITPi MicALIMM Ta HaBiThb POKaMU NepebyBalOTh B
aTMocdepi, He 3a3HaO4YU PiI3UYHUX UM XIMIYHMX 3MiH. K NpUKIad, MOJeKy/a
MeTaHy MOXe nepedbyBaTH B aTMocdepi 6e3 3MiH 0 14 pokiB, a MoJieKysaa
030HY npu6srM3Ho 100 xi6. lle cnpuse NiABUIEHHIO IJI06aJbHOI TEMIIEepaTypHU
NpPOTSATOM JIECATUIITh. B TOU e 4yac BoJisiHa napa nepebyBa€e B aTMocdepi Jiuliie
JleKiJIbKa [JHIB 1 Oinbll MIBH/IIE pearye Ha TeMIepaTypHi 3MiHH, 10
NpPOSIBJASIETbCA B  MOCUJIEHHI MNpOLECIB I106a/bHOrO nNoTemaiHHA. Pisuko-
XMMUWYHI BJIACTUBOCTI BOAU NMPU3BOAATH [0 3HAYHOIO HAKONMWYEHHA BOAAHOI
napy Npy NOMipHOMY 30iJIbllIeHHI TEMIIEPAaTypPU HABKOJIMIIHBOTO Cepe0BUIIA.

JIT0ACTBO CYTTEBO 3MiHIOE KOHLIEHTPALlil0 IapHUKOBUX ra3iB B aTMocdepi,
CIaJIIDI0YM  BUKOIMHE TMaJWBO: BYyriyisg, HadTy, ra3z Tomo. Ilig 4ac ix
BUKOPHUCTAHHSA yTBOPHETHCA 3Ha4YHa KijibKicThb CO2 gk siKa 3a octaHHi 150 pokiB
3pocJsa 3 280 ppm g0 6isbi Hixk 400 ppm.

Take ctpimke 3pocTtaHHsa BMicTy CO2 B aTmMocdepi cTajsocsa Ha IJIaHeTI

BIIepIlle 32 COTHI TUCAY POKIB:

RKoHueHTpauyia CO2 3a octaHHI 800 000 pokiB
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3 1880 pokoM 3 MOYaTKOM MPOMHUCJIOBOI PEBOJIIOILII TOYaJIU BifOyBaTHCA

3Ha4YHi  3MIHM KJIMAaTUYHUX YMOB 4Yepe3 aHTPOIOTeHHI 4YUHHUKY, IO
NiATBEPKYETHCA MOSIBOIO crieluiuHUX i30TOMIB B aTMOChepi.
['ll Mma€e gK ABHI TakK i IpUXOBaHI YUHHUKU Ta NPOABU. TaKk TaHEHHA JIbOJOBUKIB
Ta 30i/bllIeHHs CepelHbOPIYHOI TeMIepaTypUu BiUyBalTh Ta 6avyaTbh 3HA4YHA
yacTuHa JoAcTBa. OHaK, e GBI NPOJOHTOBAHUMU € 3MiHU IHTEHCUBHOCTI
TEIJIOOOMiHYy MIDX cepelOBUILAMH, IMOPYyUIEeHHS TeMJIMX Ta XOJOJHUX
OKeaHIYHUX Tedil, 3MiHU KJiMaTU4YHHUX 30H. lle B HalbJIMKIOMy MallOyTHbOMY
npusBeZe A0 3HAYHOrO MiJHATTA pIBHA OKeaHy, 3HA4YHUM KaTaKJ/li3MaM
IPUPOSHOTO TAa TEXHOTEHHOI'O XapaKTepy, BEJIMKOl COLiaJbHOI Ta pecypCHOI
KpHU3U Yyepes MOLKOAKEeHHA POAIYUX I'PYHTIB.

KpiM HadBHUX TexHOJOrIYHUX YUHHUKIB [1l Takoxk MOXHa BKasaTu
NPUPOJHI JpKepesia NapHUKOBUX ras3iB Ta HAJJIMIIKOBOTO TelJa: 30ijJblleHa
IHCOJIALIA 3 KOCMOCY 4Yepe3 3MiHY M0JIOKEeHHA MarHiTHOrO I10Ji, BUKU/JU ra3iB
IpU TEKTOHIYHIA aKTUBHOCTI JiTochepu Ta BUBIJIbHEHHS 3HAYHUX 3amaciB
ByrsieBoAHIB Ta COz i3 30HM Mep3/I0TU Ta IJIMOMHHUX MiJBOJHUX IMOKJIAJiB
riipaTiB MeTaHY.

CydyacHe IHTEHCUBHE CiJIbCbKe TOCIOJApCTBO Mepedadyae BUKOPUCTAHHS
3HA4YHOI KIJIbKOCTI MNPUPOJHUX pecypCciB Ta TOB'A3aHe 3i 3HAYHUM
3a0pyiHEHHSIM HAaBKOJIMIIHBOTO CepeioBHILa. Tak pOCJUHHULTBO Nepedadae
BUKOPHUCTAHHS BEJIMKUX IJIOL] 3eMJli, L0 BIJIMBAE Ha OiOpPiI3HOMAHITTA Ta
3MEeHILYE MO JiciB. BUKOpUCTaHHSA MiHJOOPUB 3aCOJIIOE POJI0Yi I'PYHTH Ta
BIJIMBAE Ha SIKiCTb rigochepu.

B To#i »ke yac TBAPMHHUIITBO MOB’sI3aHe 3i 3HAYHUM BUBiJIbHEHHSIM AaPHUKOBUX
rasiB Ta Ma€ CUJIbHY 3aJIeXKHICThb BiJi TBAPUHHULITBA.

CrnorsiglatouM B MaWOYTHE Ta PO3YMilOYM MNPUPOAY JIOJAWHHA MOXKHA
eKCTpamnoJiloBaTU 30i/blIIeHHS HaceJIeHHs IJIaHeTH 3 iHTeHcuikaliero

TBAapPWHHUIITBA Ta MOB'I3aHOT0 3 HUM MTAaPHUKOBOTO eEKTY.



Ha BigMiHy Bij cniajitoBaHHA BUKOIIHOI'O MAJIMBa, IIPU AKOMY BUIAIJIAETHCA
JIOKCHJ, BYIVIEL}0, OCHOBHUM IApPHUKOBHUM Tra3, L0 BUKUAAETHCA MpPU
BUPOOHMUIITBI M'sica - Ile MeTaH, IapPHUKOBUHK ePeKT KOro B 23 pa3u CUJIbHIlIE,
HiDK y Jiokcuay Byrjenw. [J1o6aibHHMM BHECOK MOro CTaHOBUTb 44% cepen
yCbOro 00CATy NMAapHUKOBHUX rasiB Bij TBapuHHUINTBA. [licig MeTaHy Maiike
piBHI 4acTKu 3aiMae okcup asoty (29%) i Bymiekucaud ras (27%). I xoua
XapyoBa IPOMUCJOBICTh BHOCUTH TiibKM A0 10% p[0 3arasbHOI KiJIBKOCTI
antponoreHHux III' po3paxyHKoBe 30i/iblileHHSI HaceJeHHS IJIaHETH Ha 2,5
MJIpA 40J10BiK 10 2100 poKy MOXKe CIPUYMHUTH HAaKONM4YeHHs goaaTkoBo 100
MJIpJZ, TOH BYTJIeLleBOro caifly B atMocdepi. Taka KiJIbKiCTh NapHUKOBUX areHTiB
OyZle 3HAa4YHO MepeBUIIYBAaTH MOXJIWBOCTI NMPUPOJAHUX MEXaHi3MiB acUMIiaALil
CO2. KpalHu MOXyTb BiJMOBHUTHCH BiJj BUKOPHUCTAHHA BHUKOIIHOIO IaJIUBA
OJHAK CIHOXKWBAaHHA TBAapUHHOIO CTAaBUTb HACc B CKPYTHe €KOJIOTiYHe
CTaHOBHUIIIE.

Y 3B’13Ky 31 3Ha4YHOI0 Hebe3MeKOIo 1110 NoB’s13aHa 3 npobsemoto 'l 6araTo
KpalH 3alpoBa/PKYIOTb TEXHOJIOTII HalpaBJeHi Ha 3HWXKEHHd 3arajibHol
KIJIBKOCTI MapHUKOBUX areHTiB. Ha TemepimHii 4yac 3anpoOnoOHOBAHO JeKiJbKa
TexHoJiorii acumindanii CO; i3 atMochepu XiMiYHUM METOAOM 3 YTBOPEHHAM
IITY4YHOrO MajuBa YU TBepAoi ¢opMu 36epiraHHsa kap6oHy. OfHak Iji
TEXHOJIOTIl JOCUTb €HEeproeMHI Ta MOTPeOYITh KOIITOBHUX KaTaJi3aTopiB i
Miclb AJis 36epiraHHs. [Ipy cydacHOMYy PO3BUTKY TEXHOJIOTIA TaKi TE€XHOJIOTII
He 3MOXXYTh BPIBHOBa>KUTU HAIJIMIIKOBY KIJIBKICTb TAPHMUKOBUX ra3iB Xap40BOI
MIPOMMUCJIOBOCTI, 1[0 iIHTEHCUBHO PO3BUBAETHCH.

B Toil ke 4yac iHTeHCUBHe O3eJIeHEHHSI BCiX HasiBHUX IJION] 3a PaxyHOK
NPUPOJAHOI acuMisALil TiibKkKM Jewmo 3atpuMae ['Il ase He 3MOXKe HMOro
crabinizyBaTtu. [lpu 36inbmienHi piBua COz go 800 ppm 36inbliyeTbcsa U
IIBUAKICTb GOTOCUHTE3Y POCJAHH a OTKe i TUM4YacoBe HAaKOMHWYEHHS KapOOHY.
OpHak mpu nepeTHHI L€l Mexi NpOLeCU BUBIJIbHEHHA NMAapHUKOBUX ra3iB

OyAyTb 3HAYHO NMepPeBUILYBATH BUJAKICTb aCUMIJIALLIL.



Ha miu norsisig, BUXOAAYM 3 Xap4yOBUX MOTPeOd JIOAWHU, AOLIJIBHUM €
BUKOPHUCTAHHA 0I0TEXHOJIOTIYHOIrO MiAXOAY A0 BUpPIilIeHHA Npo06JieM 3HAa4YHOrO
HakonuyeHHd CO:2 9K O4HOTr0 3 OCHOBHUX NApHUKOBUX rasiB. Tak BUpoOLyBaHHA
MiKpOOPraHi3MiB, 110 3/1aTHi 10 pOTOCUHTE3Y, JO3BOJMUTh HAMpPaAI[l0BAaTH 3HAYHI
06'eMu 6GiomMacM Ha $Kid MOXXHA BHUpPOINYBaTH  aJIbTEPHATUBHI /pKepeJa
nporeiHy. AGO X BHUKOPUCTOBYBAaTH OTpPUMaHy OiomMacy [Ji OTPUMaHHS
NOXiHUX [JI1 CUHTe3y O0i0TeXHOJIOTIYHUX Xap4yoBUX NpoAykTiB. Taki
TEeXHOJIOTil MOXXHAa BUKOPUCTOBYBATH HAa 3HAYHUX IJIOLAX NTYCTE/b TA IHIIUX HE
CI/IbCBKOTOCIIOAAPCbKUX  3eMJIAX, L0 MOXe BUBUIBHUTH IUIOLLI  [JJIA
JIOJ@aTKOBOTO O3eJIeHeHHSl IJIaHeTH. 3HayHa WBHUJAKICTb pocCTy 6ioMacu
J03BOJIMTh aCHUMIJIIOBATH BeJIMKI KiJibKOCTi CO2 Ta 3HU3UTD KiJIbKICTh BUKU/IIB
CH4 i okcupAiB HiTpOreHy, 010 BUAIIAOTHCA IPU TPALULIMHOMY TBAPDUHHULITBI.

JlocuTh UMOBIpHOI € KapTHHA MalOyTHLOTO Jie JiloJUHa Oyze JIeTiTU B
JIITaKy Ha MOBHICTIO LITYYHOMY MaJIMBi i CMaKyBaTH XJ1ibOM 3 BOJOPOCTEH Ta

IITY4YHOTO CTENKY 3 TPUOIB.
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